Iontophoretic transdermal delivery of ketoprofen: effect of iontophoresis on drug transfer from skin to cutaneous blood.
The objectives of this study were to develop a method for kinetic analysis of drug transfer to cutaneous blood flow and to evaluate the effect of iontophoresis on drug transfer to cutaneous blood. Cathodal iontophoresis of ketoprofen (non-steroidal anti-inflammatory drug) was conducted to rats (applied electrical current 0.14 and 0.70 mA/cm2; application time 5, 15, 30, 60 and 90 min), and the drug concentrations in skin, cutaneous vein and systemic vein were determined. Transfer rate of ketoprofen from skin to cutaneous blood (R(SC)) was calculated by modifying a physiological pharmacokinetic model. The time-course of R(SC) for 0.70 mA/cm2 showed that the value of R(SC) was initially increased, following a gradual decrease with time after 30-min application. The effect of electrical current on drug transfer to cutaneous blood flow was estimated from the comparison to passive diffusion (without electrical current). The R(SC) value at 30-min application was almost proportional to the electrical current, and the enhancement ratio for 0.14 and 0.70 mA/cm2 was 17 and 73, respectively. Consequently, our results suggest that the change of drug transfer to cutaneous blood flow by iontophoresis may depend on the application period and the magnitude of electrical current.